Over the last few years the electronic structure of inversion layers has been intensively studied. In view of the electronic properties of two-dimensional systems the inversion layers offer unique conditions for investigation. The applied electric field is screened on lengths of order of LD causing band-bending. The electron wave length is of the same order of magnitude as LD. Hence, the motion perpendicular to the surface is quantized [1] . The periodicity parallel to the surface transforms these electronic levels into surface subbands. In narrow gap semiconductors the structure of the inversion layers is more complicated, because of the simultaneous filling of more than one surface band [2] [3] [4] . The electron gas in these two-dimensional bands is degenerate as in the case of metals. The Fermi surface for parabolic dispersion is a circle.
In narrow gap semiconductors the electron-electron interaction is of special importance and may lead to a more complicated plasmon spectrum and other collective phenomena such as Figure 2 represents the spectrum of the interband electron-hole excitations. It is seen from the figure that, when the momentum I k I is in the region between Pl -P2 and PI + p2, the excitation energy can be arbitrarily small approaching zero. In the region I k I pi 2013 P2 and I k I &#x3E; p2 + Pl the excitation energy is always finite. Near such points, according to the 3-d Fermi liquids theory, the dielectric constant has a singularity-a Kohn anomaly. In our 2-d model this singularity is also present. In the case of almost equal Fermi sheets (pl ~ P2) the anomaly near the point pl -P2 is even stronger, being proportional to (pi 2013 P2)-3/2.
It will be shown that this leads to an instability producing a surface charge density wave.
The interband excitations can be described more clearly from the physical point of view in real space. The electronic z-envelope wave functions, from one and the same surface band with equal number of zeros, are similar. Therefore, the electrons from For small I k I we hence obtain the 2-d dispersion relation with the expected square root dispersion [8, 9] .
ii) For I k I -pi -p2 the polarization is related to the interband excitations. Therefore the diagonal elements P11 and P22 of the polarization operator can be neglected. Equation (11) (14), (16) and (18) we obtain the equation :
In (19) aB is the material's Bohr radius. The solution of (19) can be obtained as the crossing point of the straight line P = ~ aB/z12 and the curve P(w, k).
The behaviour of P(w, k) is shown in figure 3 figure 3 for small values of the parameter ~3/~12? when P11 and P22 are of the same order of magnitude, and the approximation breaks down.
Apart from the soft mode already discussed, there are also two modes obtained as a crossing point with the value P = 1.5 (in this case). The first mode has an almost constant energy, close to the level (19) and the corresponding dispersion of the collective excitations is given in figure 4 . ' separation so. In the hydrodynamic limit I k -~ 0 this mode has the same energy eo and was considered in [6, 7, 10] [6, 7, 10] .
connected with a plasmon of the type obtained by Chen et al. [10] . The higher energy plasma is a new
one. An important feature of this mode is the absence of Landau damping, in contrast with the other modes
